Introduction {#s0005}
============

In the United States (US), influenza (i.e., the flu) infections result in \> 200,000 hospitalizations and 24,000 deaths on average ([@bb0005]). Seasonal influenza vaccination is an important method for preventing the transmission of the influenza virus. Despite this recognition, gaps in vaccination coverage exist. Disparities in adult US influenza vaccination coverage exist between the elderly and non-elderly; populations at high-risk for influenza-related complications compared to otherwise; and, racial/ethnic minority groups compared to White, non-Hispanic groups ([@bb0010], [@bb0015], [@bb0020], [@bb0025], [@bb0030]). For example, influenza vaccination coverage for Non-Hispanic Whites is approximately 10 percentage-points higher than Non-Hispanic Black and Hispanic adults ([@bb0010], [@bb0030]). And, White Medicare beneficiaries have a 1.52 higher odds of receiving an influenza vaccine in the past year than Black beneficiaries ([@bb0030]).

Receipt of a physician recommendation for an influenza vaccination has been studied based on patient ([@bb0035], [@bb0040], [@bb0045], [@bb0050], [@bb0055], [@bb0060], [@bb0065], [@bb0070], [@bb0075], [@bb0080], [@bb0085]) or physician ([@bb0090], [@bb0095], [@bb0100], [@bb0105]) self-reports. These studies find a strong association between physician recommendation and the likelihood of obtaining an influenza vaccination for various patient groups. However, these studies predominantly focus on groups at high-risk for influenza-related complications (i.e., asthmatics, elderly adults) and racial/minority groups that have relatively low flu vaccine uptake. Therefore, there is limited generalizability to the general population.

Other studies demonstrate disparities in influenza vaccination rates for racial or ethnic minorities and those with lower socio-economic status ([@bb0110], [@bb0115], [@bb0120], [@bb0125]). However, it is not known the extent to which these patient groups received flu vaccine recommendations from their provider. Examining the patient populations likely to report a physician recommendation can influence policy initiatives with the goal of reducing disparities in vaccination rates. Similar work related to factors associated with recommendations for human papillomavirus (HPV) vaccines were recently assessed from patient ([@bb0130]) and provider ([@bb0135]) perspectives. These studies find disparities in HPV vaccine recommendations among racial/ethnic groups.

The first objective of this study is to investigate the association between healthcare provider recommendations for influenza vaccinations and patient demographic, socioeconomic, and health access characteristics from a US population. The second objective is to determine whether Advisory Committee on Immunization Practices (ACIP) priority groups experienced flu vaccine recommendations from their healthcare provider at higher rates than non-ACIP priority groups.

Methods {#s0010}
=======

Data source {#s0015}
-----------

Data came from the public-use National 2009 H1N1 Flu Survey (NHFS) by the Centers of Disease Control and Prevention ([@bb0140]) and was reviewed by the National Center for Health Statistics Disclosure Review Board to protect participant privacy and data confidentiality. Households were identified from all 50 US states and the District of Columbia where both H1N1 and seasonal influenza vaccination coverage rates were evaluated, at national and state levels, for persons age ≥ 6 months. NHFS household interviews were conducted from October 2009 through June 2010. Interviews consisted of survey-respondent history of chronic conditions and respiratory illness; H1N1 and seasonal flu vaccination history; demographics and socioeconomic information; household characteristics; and, for adults, questions about knowledge, attitudes, and practices related to 2009 H1N1 and seasonal influenza. The reported Council of American Survey Research Organizations response rate range was 33.4% for landline telephones and 26.1% for cell phones ([@bb0140]).

The NHFS is well suited to answer our research question because it is nationally representative, provides rates of reporting healthcare provider recommendations, and has rich information of respondent characteristics such as demographics, health care use, health status and beliefs about influenza vaccinations ([@bb0140]).

Study population {#s0020}
----------------

This study focused on adult survey-respondents age 18 + that were interviewed from January through June 2010 and had visited a doctor\'s office, hospital, or clinic since August 2009 up to the interview date ([@bb0140]). We focused on interviews conducted in January 2010 to June 2010 as the NFHS asked about doctor visits and other behaviors since August 2009. This means that using data from interviews conducted from October to December 2009 might not paint an accurate picture of provider recommendations or other behavior during the 2009--2010 flu season due to limited time between August 2009 and interview date and also because interviews in 2009 were conducted early in the 2009--2010 flu season. Restricting data to adults that visited a doctor\'s office, hospital, or clinic ensures that our primary outcome captures patients experiencing face-to-face flu vaccine recommendations that were likely tailored to the individual patient. Finally, we focused on adults because important respondent characteristics were only captured from adults (i.e., chronic medical condition status, work status, and opinions about the seasonal and H1N1 influenza vaccine).

Primary outcome measure {#s0025}
-----------------------

The primary outcome was adults\' self-report of a doctor or other health professional personal recommendation for the H1N1 or seasonal flu vaccination since August 2009. Posted signs, newsletters, pamphlets, or television and radio ads were not considered a recommendation. Survey-respondents were given the following choices of HCP recommendations: (1) H1N1 flu vaccination; (2) seasonal flu vaccination; (3) both vaccinations; (4) neither vaccination; (5) don\'t know; and, (6) refused. Respondents reporting don\'t know and refused were grouped with neither vaccination response to create a four choice framework. These respondents were less than 5% of the total respondents grouped into neither vaccination recommendation. For our primary outcome, respondents indicating they received a recommendation for H1N1 flu vaccination only, seasonal flu vaccination only, or both vaccinations were grouped together and defined as a dichotomous variable.

Explanatory variables {#s0030}
---------------------

Prior studies have limited information on predictors of healthcare provider recommendations for influenza vaccines. Therefore, similar to work on recommendations for human papillomavirus vaccinations ([@bb0130]), we utilize previously studied determinants of influenza vaccination to inform the variables in the adjusted models. This allows for a comprehensive comparison of differences in recommendation rates versus vaccination rates. For example, demographic characteristics such as males and non-White race are significantly associated with a lower likelihood of influenza vaccinations compared to females and White race groups, respectively. Further, compared to younger adults, older adults experience higher rates of influenza vaccinations ([@bb0110], [@bb0115], [@bb0120], [@bb0125], [@bb0145], [@bb0150]). Similar to prior work, we also adjust for marital status, number of children, number of household adults, Metropolitan Statistical Area, and Census region of residence ([@bb0050], [@bb0115], [@bb0155], [@bb0160], [@bb0165], [@bb0170], [@bb0175]). Interview date was included in our multivariate analysis to adjust for any time varying events that could affect the primary outcome.

Socioeconomic characteristics such as adults with higher education, higher incomes, employment status, and home ownership status are more likely to receive an influenza vaccination ([@bb0110], [@bb0115], [@bb0120], [@bb0125], [@bb0180]). Adults with health characteristics such as the presence of a chronic medical condition and poor health status are less likely to receive an influenza vaccination ([@bb0155], [@bb0165]). We include similar variables in our multivariate analysis.

For this time period, the ACIP defined priority patient groups in the case of vaccination shortages or limitations. The NHFS captures these priority groups as healthcare workers, adults with chronic medical conditions, and adults 50 years or older ([@bb0140]). These groups receive priority during vaccine shortages because, for example, chronically ill adults (i.e., asthmatics, diabetics) have higher likelihoods of receiving an influenza infection when compared to non-chronically ill adults ([@bb0110], [@bb0125], [@bb0140]).

We further adjust for access variables such as presence of health insurance and those who visit their doctor more frequently because these characteristics were associated with increased likelihood of influenza vaccinations ([@bb0110], [@bb0115], [@bb0120], [@bb0125]). Lastly, negative beliefs and opinions about vaccine effectiveness (e.g., vaccine side effects) create significant barriers to vaccination that contribute to disparities in vaccination rates ([@bb0025], [@bb0030], [@bb0035], [@bb0085], [@bb0120]). Therefore, we examined whether HCP recommendations reach patients reporting similar barriers to vaccinations. In summary, these sample characteristics are grouped into demographic, socioeconomic, health, and access variables ([Table 1A](#t0005){ref-type="table"}) and flu vaccine opinions ([Table 1B](#t0010){ref-type="table"}).

Statistical analysis {#s0035}
====================

Sample weights provided by the NHFS were used to account for the complex survey sampling design. These weighted estimates produce nationally representative estimates of persons vaccinated or having opinions about influenza vaccinations ([@bb0130], [@bb0140]). We compare HCP recommendation rates with respondent characteristics to investigate associations between demographic, socioeconomic, health, access variables, and HCP recommendation. After adjusting for all variables presented in [Table 1A](#t0005){ref-type="table"}, [Table 1B](#t0010){ref-type="table"}, multivariate logistic regression models examined significant determinants of HCP recommendations.

The 2009--2010 flu season was unique in providing both seasonal and H1N1 flu vaccinations, and there may be differences in HCP recommendations between these two vaccinations related to disease severity or infectiousness. Therefore, we conducted the following sensitivity analyses on the classification of HCP recommendations: defining the outcome as any seasonal (season flu vaccine only and both vaccinations) or any H1N1 (H1N1 flu vaccine only and both vaccinations) flu vaccine recommendations ([Appendix A](#s0070){ref-type="sec"}); relative risk ratios from a multinomial logit (MNL) model analyzing the polychotomous outcome of: no recommendation, receipt of H1N1 recommendation only, receipt of seasonal vaccination only, and receipt of both seasonal and H1N1 recommendations ([Appendix B](#s0075){ref-type="sec"}). To generalize our study to the prior literature, we estimated marginal effects where the primary outcome was HCP recommendation and compared them to marginal effects where the primary outcome was flu vaccinations ([Appendix C](#s0080){ref-type="sec"}). All analyses were conducted with Stata 11 (Stata Corp, College Station, TX).

Results {#s0040}
=======

Unadjusted analyses of sample characteristics {#s0045}
---------------------------------------------

Unadjusted analysis of the study population revealed older age was positively associated with receiving HCP recommendations ([Table 1A](#t0005){ref-type="table"}). For example, 51.8% (95% CI: 49.8--53.9) of adults aged 65 + years received a HCP recommendation while 36.2% (95% CI: 33.6--38.8) of adults 18--34 years old received a HCP recommendation. The chronically ill and those with health insurance were more likely to report receiving HCP recommendation. For example, 43.1% (95% CI: 41.8--44.3) of insured adults received a HCP recommendation while 30.7% (95% CI: 26.6--35.0) of uninsured adults received a HCP recommendation. And, approximately one half (95%CI: 46.6--51.0) and a third (95%CI: 31.2--35.3) of patients with ≥ 4 and one doctor\'s visit received a HCP recommendation, respectively.

[Table 1B](#t0010){ref-type="table"} reports the opinions about vaccine effectiveness, risk of getting sick with the flu without the vaccine, and worry about getting sick from the vaccine. First, the majority of our study sample considered the seasonal and H1N1 influenza vaccine as somewhat and very effective. These patient groups were more likely to have received a HCP recommendation. For example, 51.9% (95%CI: 50.0--53.9) of patients that considered the seasonal vaccine as very effective received a HCP recommendation compared to 26.9% (95%CI: 22.5--31.9) of patients that considered the seasonal vaccine as not at all effective. Second, about two thirds of the study population thought that they had a "very low" or "somewhat low" risk of getting sick with flu without either vaccine. However, the perception of getting sick with the flu, without either vaccine, was positively associated with receiving a HCP recommendation. Lastly, the study population was not predominantly worried about getting sick from either the seasonal or H1N1 flu vaccine; where patients with high levels of worry were more likely to report having a HCP recommendation.

Adjusted analyses of HCP recommendations for flu vaccinations {#s0050}
-------------------------------------------------------------

The logistic regression model for the primary outcome of this study ([Table 2](#t0015){ref-type="table"}) demonstrates that ACIP priority groups such as adults aged 55 + and those reporting a chronic medical condition were more likely to report a HCP recommendation compared to their non--ACIP counterparts. Compared to 18--34 year olds, adults 55--64 and 65 + were 48.3% (95%CI: 1.237--1.778, [Table 2](#t0015){ref-type="table"}) and 73.8% (95%CI: 1.427--2.116, [Table 2](#t0015){ref-type="table"}) more likely to receive a recommendation, respectively. Adults with a chronic medical condition were 58.0% (95%CI: 1.414--1.765, [Table 2](#t0015){ref-type="table"}) more likely to report a recommendation versus adults with no chronic medical condition. And, healthcare workers, another ACIP priority group, were not significantly associated with a recommendation. Re--estimating the model (with and without race/ethnicity) in [Table 2](#t0015){ref-type="table"} by only adjusting for significant variables in [Table 1A](#t0005){ref-type="table"}, [Table 1B](#t0010){ref-type="table"} did not considerably alter the findings.

Patients with health insurance were more likely to receive a HCP recommendation compared to patients with no health insurance (OR: 1.448, 95%CI: 1.165--1.801, [Table 2](#t0015){ref-type="table"}). Also, compared to adults visiting a doctor at least 4 times, patients visiting a doctor once were 28.7% less likely to receive a recommendation (OR: 0.713, 95%CI: 0.618--0.821, [Table 2](#t0015){ref-type="table"}). Lastly, there were racial/ethnic differences in HCP recommendations; where Non-Hispanic Black only adults were more likely to receive a HCP recommendation when compared to Non-Hispanic White only adults (OR: 1.284, 95%CI: 1.064--1.549).

Sensitivity analyses of adjusted models {#s0055}
---------------------------------------

The sensitivity analysis of the primary outcome can be found in [Appendix A](#s0070){ref-type="sec"}, [Appendix B](#s0075){ref-type="sec"}, [Appendix C](#s0080){ref-type="sec"}. The results from these model specifications were similar to the [Table 2](#t0015){ref-type="table"} results with few exceptions. For example, the results for any H1N1 vaccine recommendation outcome suggest no differences in HCP recommendation rates between racial/minorities and Non-Hispanic, White adults (Model 2 --- [Appendix A](#s0070){ref-type="sec"}). There were no significant correlations associated with H1N1 vaccine only recommendations and age, race/ethnicity, and frequency of doctor\'s visits (Model 1C --- [Appendix B](#s0075){ref-type="sec"}). Combined, these results suggest that recipients of H1N1 flu vaccine recommendations were evenly distributed among age, race/ethnicity, and frequency of doctor\'s visit when compared to seasonal flu vaccine recommendations.

The MNL model results ([Appendix B](#s0075){ref-type="sec"}) demonstrate that recommendation disparities in key variables (i.e., age, race/ethnicity, and chronic illness status) were driven by seasonal flu vaccine recommendations rather than H1N1 flu vaccine recommendations. For example, [Table 2](#t0015){ref-type="table"} demonstrates that adults age 65 + and Non-Hispanic Black groups were more likely to receive recommendations compared to adults age 18--34 years and Non-Hispanic Whites, respectively. From Model 1C --- [Appendix B](#s0075){ref-type="sec"}, these disparities do not exist when the outcome is H1N1 vaccine only. A similar trend can be ascertained when comparing the MNL model results to any H1N1 flu vaccine (Model 2 --- [Appendix A](#s0070){ref-type="sec"}), where receiving a recommendation for both seasonal and H1N1 flu vaccines does not contribute to disparities in recommendations for age and race/ethnicity groups.

Lastly, similar to previous research, a HCP recommendation was significantly associated with obtaining seasonal and H1N1 flu vaccinations (Model 2 --- [Appendix C](#s0080){ref-type="sec"}). Furthermore, this analysis reveals patients with low levels of opinion about seasonal flu vaccine effectiveness were less likely to receive a recommendation and any vaccine when compared to patients with high levels of opinion about seasonal flu vaccine effectiveness (Models 1 and 2 --- [Appendix C](#s0080){ref-type="sec"}). Patients with low risk perceptions of getting sick with seasonal flu without the vaccine experienced similar negative associations with recommendations and vaccinations.

Discussion {#s0060}
==========

Previous research on healthcare provider recommendations for influenza vaccination considers its effect on vaccination uptake. By characterizing the patient groups reporting a HCP recommendation, our study provides two important findings about determinants of HCP recommendations for flu vaccines.

First, our study demonstrates that Non-Hispanic, Black adults (a racial/ethnic group typically less likely to obtain a flu vaccine) ([@bb0010], [@bb0015], [@bb0020], [@bb0025]) were more likely to receive a recommendation compared to Non-Hispanic, White adults ([Table 2](#t0015){ref-type="table"}). These findings suggest that disparities in HCP recommendation rates by race/ethnicity are not a likely explanation for disparities in flu vaccination rates by race/ethnicity. This naturally raises the question: Why do Non-Hispanic Black adults have lower vaccination rates despite receiving higher rates of HCP recommendations? One potential reason is that Non-Hispanic Black adults might be less receptive to advice from healthcare providers. For example, this demographic group may be resistant to vaccinations ([@bb0020]) or more concerned about being experimented upon by physicians without consent ([@bb0025]). Another explanation might be that racial/ethnic minority groups experience healthcare discrimination that may influence interactions within the healthcare setting leading to low patient adherence ([@bb0185]). Finally, other differences between racial/ethnic minority groups and Non-Hispanic Whites such as socio-economic status and trust in modern health care might explain the disparities in vaccination rates ([@bb0030]). Future research should carefully evaluate the importance of each of the above explanations to identify potential interventions for improving vaccination rates among minority racial/ethnic groups.

Second, ACIP priority groups are more likely to receive recommendations compared to non-ACIP groups and recommendations can contribute, in large part, towards obtaining a flu vaccination. For example, from Models 1 and 2 --- [Appendix C](#s0080){ref-type="sec"}, our sample population has a 33.1% increased probability of obtaining flu vaccination given a vaccine recommendation from their provider. Chronically ill adults have a 4.9% higher chance of obtaining a flu vaccine compared to non-chronically ill adults. Moreover, chronically ill adults have a 10.9% higher chance of receiving a recommendation for flu vaccines compared to non-chronically ill adults. Taken together, receiving flu vaccine recommendations from providers explains 73.6% (i.e., 33.1% times 10.9% and divided by 4.9%) of the difference in flu vaccination rates between chronically ill and non-chronically ill adults.

The HealthyPeople 2020 influenza vaccination goals suggest that further research is needed to improve vaccination rates for all patient groups ([@bb0190]). This study demonstrates that certain patient groups did not experience flu vaccine recommendations from their provider during the 2009--2010 flu season. The National Vaccine Advisory Committee has recently outlined recommendations as a standard for providers ([@bb0195], [@bb0200]). This is a promising step towards ensuring that recommendations reach all patient groups. However, relevant recommendation policies should also consider how provider recommendations reach patients and how providers respond when patients voice resistance to vaccine recommendations ([@bb0205]).

There are several limitations to this study. First, it is likely that some doctor\'s visits were to non-primary care physicians or healthcare providers who are less likely to recommend seasonal and H1N1 flu vaccination. Ideally, we would like to distinguish between visits to primary care physicians versus other providers but we did not have data to make this distinction. Second, just like several other papers in this literature, we use self-reports to measure receipt of provider recommendation. Our findings might be biased due to measurement error if respondents misreport receipt of provider recommendations due to recall bias or other reasons. However, it is challenging to improve measurement of provider recommendations, as it is not feasible to observe doctor--patient interactions for a large representative sample of the US population. Finally, our findings show that patients who support flu vaccinations are likely to report a recommendation. However, this is an association and it is unclear whether provider recommendations change beliefs about flu vaccinations or whether patients predisposed to certain beliefs seek provider recommendations. Longitudinal studies that examine whether providers know about their patient\'s opinions prior to recommendations can further assess temporal differences in recommendation rates. And, future work may wish to discern how the provider delivered the recommendation (i.e., whether the recommendation was a face-to-face verbal communication).

There are limited studies in describing patient characteristics associated with influenza vaccine provider recommendations. Despite this limitation, we use prior work on patient characteristics associated with influenza vaccinations to inform our model adjustments. The advantage of this approach is that it considers prior relationships in vaccination status. However, it is possible that these relationships may not be relevant to a provider recommendation, which we demonstrate in our study. Thus, it is important that future research explores the relative associations of similar patient characteristics with provider recommendations for influenza vaccines.

Further, unique to the 2009--2010 flu season, the distinction between seasonal and H1N1 flu vaccinations may not be fully understood by survey-respondents. However, our sensitivity analyses related to this distinction suggest generally robust results ([Appendix A](#s0070){ref-type="sec"}, [Appendix B](#s0075){ref-type="sec"}). And, it is possible that respondents reporting don\'t know and refused, as a response to whether they received a recommendation, couldn\'t differentiate between recommendations of vaccinations. We re-estimated our primary analysis by excluding these respondent groups. When compared to [Table 2](#t0015){ref-type="table"}, the findings did not significantly change (data available upon request). However, since the 2009--2010 flu season experienced the H1N1 flu pandemic, these findings may not generalize to other flu seasons. Although, these results are relevant to future influenza pandemics because policies related to ensuring influenza vaccination coverage will benefit from our study conclusions on HCP recommendations.

Conclusions {#s0065}
===========

Healthcare provider recommendations for influenza vaccinations play an important role in improving vaccination rates, especially among ACIP priority groups. This study demonstrates that these priority groups were more likely to report healthcare provider recommendations for influenza vaccinations during the 2009--2010 flu season when compared to non-priority groups. Unlike similar studies in HPV vaccine recommendations, Non-Hispanic Blacks were more likely to receive recommendations compared to Non-Hispanic Whites.
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Appendix A. Sensitivity of logit model outcomes[a](#tf0005){ref-type="table-fn"} {#s0070}
================================================================================

RecommendationAny seasonal flu vaccineAny H1N1 flu vaccineModel 1Model 295% Confidence interval95% Confidence intervalVariableOdds ratioLower limitUpper limitOdds ratioLower limitUpper limit*Demographic*Age group 18--34Reference 35--441.0260.8481.2400.8540.6911.055 45--541.0540.8801.2620.7420.6070.907 55--641.6481.3721.9780.9940.8141.215 65 +2.0301.6712.4660.8870.7121.104Race/ethnicity Hispanic1.0800.8571.3621.0550.8261.349 Non-Hispanic, Black Only1.2631.0491.5221.0990.8961.349 Non-Hispanic, White onlyReference Non-Hispanic, other or multiple races1.0180.8071.2850.8330.6511.066Gender MaleReference Female1.1401.0271.2661.0610.9431.194Married Yes1.0450.9061.2061.1310.9551.340 NoReference Missing1.1950.5292.7031.0640.6001.885Number of children 0Reference 11.1530.9391.4141.2500.9961.569 21.0940.8251.4511.2240.9081.651 31.2790.8531.9191.4970.9662.318 Missing1.9340.8684.3061.5330.6173.809Number of people in household 1Reference 21.0980.9361.2881.0420.8671.253 31.1010.8951.3541.0370.8131.323 41.2100.9251.5840.9700.7241.299 51.1250.7701.6451.0100.6661.531 60.8350.5041.3841.2270.6712.245 70.8670.3841.9580.6660.2671.6623-category Metropolitan Statistical Area (MSA) statusReference MSA, principal city1.1400.9851.3201.1010.9321.299 MSA, not principal city1.0570.9301.2020.9770.8461.129 Non-MSACensus region of residence[b](#tf0010){ref-type="table-fn"} Region 1Reference Region 20.7360.6340.8550.8170.6930.963 Region 30.6620.5740.7640.7290.6240.851 Region 40.6440.5420.7660.7980.6630.961Interview date 10-JanReference 10-Feb1.0020.7921.2671.0590.8181.372 10-Mar0.9480.7491.1990.9290.7221.195 10-Apr0.9480.7511.1980.9210.7171.183 10-May1.0060.7991.2671.1180.8731.431 10-Jun0.9590.7551.2191.0250.7901.329  *Socioeconomic*Self-report education level \< 12 yearsReference 12 years1.2490.9981.5631.1920.9251.537 Some college1.0780.8601.3511.2530.9671.624 College graduate1.0940.8751.3691.2490.9651.616 Missing0.9360.4651.8842.1961.1514.190Income poverty status Above poverty threshold, \>=\$75,000 incomeReference Above poverty threshold, \<\$75,000 income1.0010.8791.1400.9820.8511.133 Below poverty threshold0.9560.7511.2181.0670.8211.386 Poverty status unknown1.0470.8641.2690.9880.8001.220Work status EmployedReference Unemployed0.8930.7011.1371.0930.8231.452 Not in labor force1.0640.9331.2131.0030.8691.159 Don\'t know/Refused/Missing1.0330.5561.9180.5520.3031.006Works in health care field NoReference Yes1.1550.9771.3651.2631.0551.512 Missing1.2000.6092.3630.9950.4452.225Home rented or owned Home is ownedReference Home is rented or other arrangement0.8750.7541.0160.9580.8131.130 Don\'t know/Refused/Missing0.8930.6431.2411.1180.7891.583  *Health*Chronic medical condition[c](#tf0015){ref-type="table-fn"} NoReference Yes1.6201.4491.8111.6071.4231.814 Missing1.2010.7921.8210.8970.5481.468*Health status*Sick with fever and cough or sore throat in past month NoReference Yes1.1270.8931.4231.0570.8191.365 Missing0.8650.3971.8841.2100.5382.717Other people in house with fever and cough or sore throat NoReference Yes0.8880.7551.0440.9480.7971.127 Missing0.7060.3571.3950.6840.3081.517  *Access*Has health insurance coverage Yes1.5551.2441.9451.1880.9331.513 NoReference Don\'t know/Refused/Missing1.3080.5882.9060.8480.3981.808Number of times seen doctor since August 2009 \>= 4Reference 30.9060.7701.0660.9440.7921.125 20.8450.7350.9700.8780.7531.025 10.6940.6030.7990.7970.6800.935 Missing0.7700.5471.0850.7240.5021.045  *Opinions about flu vaccine*Opinion: Effectiveness of H1N1 vaccine Very effectiveReference Somewhat effective0.9630.8451.0980.6080.5310.696 Not very effective1.0650.8471.3400.4490.3460.582 Not at all effective0.9340.6571.3270.6750.4620.986 Don\'t know/Refused/Missing0.9640.8091.1500.4980.4030.615Opinion: Risk of getting sick with H1N1 flu without vaccine Very highReference Somewhat high0.8790.6841.1310.6920.5410.885 Somewhat low0.8350.6441.0830.3860.2970.501 Very low0.7120.5430.9350.2620.1990.345 Don\'t know/Refused/Missing0.8750.5981.2790.4590.3140.670Opinion: Worry about getting sick from the H1N1 vaccine Very worriedReference Somewhat worried1.0520.8241.3441.0930.8471.411 Not very worried0.9620.7511.2330.7380.5700.956 Not at all worried1.0120.7851.3050.9150.7031.191 Don\'t know/Refused/Missing1.0270.5002.1081.0380.5152.092Opinion: Effectiveness of seasonal vaccine Very effectiveReference Somewhat effective0.7090.6260.8020.9510.8271.094 Not very effective0.6030.4830.7531.1130.8721.421 Not at all effective0.5540.4110.7470.9150.6641.261 Don\'t know/Refused/Missing0.4160.3030.5710.9260.6551.310Opinion: Risk of getting sick with seasonal flu without vaccine Very highReference Somewhat high0.9410.7811.1341.1630.9591.411 Somewhat low0.5390.4410.6590.9450.7641.168 Very low0.4210.3330.5321.0030.7811.289 Don\'t know/Refused/Missing0.7420.5011.0981.2190.8101.834Opinion: Worry about getting sick from the seasonal vaccine Very worriedReference Somewhat worried1.2470.9481.6391.0820.8091.446 Not very worried1.0960.8301.4461.1840.8831.589 Not at all worried1.1430.8711.5011.0850.8151.444 Don\'t know/Refused/Missing1.3770.6762.8061.1570.5852.290[^1][^2][^3]

Appendix B. Multinomial logit model of healthcare provider recommendations[a](#tf0020){ref-type="table-fn"} {#s0075}
===========================================================================================================

RecommendationBoth seasonal and H1N1 flu vaccinesSeasonal flu vaccine onlyH1N1 flu vaccine onlyModel 1AModel 1BModel 1C95% Confidence interval95% Confidence interval95% Confidence intervalVariableRRRLower limitUpper limitRRRLower limitUpper limitRRRLower limitUpper limit*Demographic*Age group 18--34Reference 35--440.8900.7151.1071.3440.9891.8260.8850.5901.328 45--540.8270.6661.0281.5121.1601.9720.6630.4430.993 55--641.2761.0281.5842.5351.9353.3210.8430.5601.270 65 +1.3281.0501.6793.4312.5984.5300.6040.3860.944Race/ethnicity Hispanic1.0270.7791.3551.2960.9431.7831.4100.9022.205 Non-Hispanic, Black Only1.1780.9451.4681.4441.1281.8491.1970.8131.764 Non-Hispanic, White onlyReference Non-Hispanic, other or multiple races0.8380.6421.0951.3830.9881.9361.0770.6461.796Gender MaleReference Female1.1030.9711.2531.2021.0441.3841.1060.8651.416Married Yes1.1020.9261.3120.9790.8081.1871.1990.8291.734 NoReference Missing1.0500.5292.0811.5440.4155.7471.8740.7854.470Number of children 0Reference 11.2690.9971.6151.0100.7501.3621.1710.7071.940 21.2230.8791.7020.8750.5831.3141.1910.7131.990 31.4400.8782.3611.2120.7012.0941.8070.8993.629 Missing1.7830.5885.4052.4641.0415.8292.1490.6457.161Number of people in household 1Reference 21.1040.9061.3441.0990.8911.3560.8980.5971.350 31.0900.8411.4111.1400.8711.4930.9700.5611.676 41.1430.8281.5761.2350.8511.7920.6070.3451.065 51.1420.7231.8051.0610.6391.7600.6890.3091.534 60.9970.5471.8160.7970.3791.6771.3880.5423.559 70.6830.2571.8111.1970.4063.5280.7080.1463.4243-category Metropolitan Statistical Area (MSA) status MSA, principal city1.1820.9871.4151.0560.8761.2730.8990.6201.302 MSA, not principal city1.0020.8561.1731.1650.9901.3721.0280.7511.408 Non-MSAReferenceCensus region of residence[b](#tf0025){ref-type="table-fn"} Region 1Reference Region 20.7290.6100.8720.7250.5940.8840.8940.6181.294 Region 30.6400.5400.7570.6720.5560.8120.8020.5541.162 Region 40.6800.5560.8320.5570.4370.7110.8590.5641.310Interview date 10-JanReference 10-Feb1.0000.7611.3141.0650.7651.4821.4660.7602.826 10-Mar0.9040.6891.1861.0210.7371.4151.1000.5832.076 10-Apr0.9080.6931.1911.0050.7271.3890.9920.5281.861 10-May1.0550.8081.3771.0040.7291.3811.4670.7882.730 10-Jun0.9660.7321.2751.0100.7241.4091.3450.7112.544*Socioeconomic*Self-report education level \< 12 yearsReference 12 years1.3281.0021.7611.1010.8321.4550.9070.5601.468 Some college1.2430.9371.6500.9140.6881.2141.1570.7251.847 College graduate1.2820.9661.7020.8690.6571.1500.9530.5691.599 Missing2.0050.9574.1990.2550.0810.7960.7230.2252.320Income poverty status Above poverty threshold, \>=\$75,000 incomeReference Above poverty threshold, \<\$75,000 income0.9630.8281.1201.1270.9391.3531.2700.8851.824 Below poverty threshold0.9830.7311.3221.0140.7371.3961.4410.9102.283 Poverty status unknown1.0140.8061.2761.1330.8741.4671.0280.6141.721Work status EmployedReference Unemployed0.9450.7091.2610.9190.6481.3051.4460.8832.366 Not in labor force1.0260.8801.1961.1310.9421.3571.0570.7651.460 Don\'t know/Refused/Missing0.6420.3181.2971.6800.7683.6770.5130.1751.506Works in health care field NoReference Yes1.3031.0821.5710.8410.6411.1030.9060.5711.437 Missing1.0910.4322.7511.6530.7813.4961.0080.2653.841Home rented or owned Home is ownedReference Home is rented or other arrangement0.8760.7301.0510.9340.7691.1351.2180.8751.697 Don\'t know/Refused/Missing1.0020.6731.4920.8070.5331.2221.4090.7192.759*HEALTH*Chronic medical condition[c](#tf0030){ref-type="table-fn"} NoReference Yes1.8621.6282.1291.3721.1871.5861.2040.9301.558 Missing1.0330.6011.7731.3570.8022.2970.6140.2021.861*Health status*Sick with fever and cough or sore throat in past month NoReference Yes1.1200.8431.4861.1820.8701.6051.0530.6441.722 Missing1.1470.4612.8560.6540.2281.8781.0180.2923.548Other people in house with fever and cough or sore throat NoReference Yes0.8650.7171.0440.9940.7851.2581.2790.9191.779 Missing0.5720.2241.4580.9570.4382.0911.3120.5383.194*ACCESS*Has health insurance coverage Yes1.4001.0741.8251.8881.3562.6281.1220.7651.647 NoReference Don\'t know/Refused/Missing1.0270.4612.2881.8700.5366.5230.8550.2073.537Number of times seen doctor since August 2009 \> = 4Reference 30.9080.7481.1010.9030.7331.1111.0050.6821.482 20.8430.7130.9970.8110.6720.9780.8320.5921.171 10.7020.5930.8320.6650.5490.8060.8880.6261.260 Missing0.6880.4571.0360.8380.5351.3130.6600.3141.386*OPINIONS ABOUT FLU VACCINE*Opinion: Effectiveness of H1N1 vaccine Very effectiveReference Somewhat effective0.6870.5910.7991.5481.2921.8540.5910.4390.795 Not very effective0.5750.4370.7572.2021.5963.0390.3650.2000.665 Not at all effective0.7290.4661.1401.3440.8542.1140.6650.3491.267 Don\'t know/Refused/Missing0.6000.4810.7501.6591.3262.0760.4210.2350.754Opinion: Risk of getting sick with H1N1 flu without vaccine Very highReference Somewhat high0.7540.5740.9911.1990.7381.9490.5710.3700.881 Somewhat low0.4940.3700.6601.8941.1703.0640.2690.1690.428 Very low0.3360.2480.4561.9561.1873.2240.1950.1170.324 Don\'t know/Refused/Missing0.6080.3940.9381.5090.8452.6940.1790.0900.357Opinion: Worry about getting sick from the H1N1 vaccine Very worriedReference Somewhat worried1.0590.8031.3971.1770.8101.7111.3620.8282.242 Not very worried0.7490.5640.9951.4531.0002.1100.9940.5981.653 Not at all worried0.9320.6951.2481.2120.8361.7580.9780.5791.653 Don\'t know/Refused/Missing0.9180.3952.1331.5200.6323.6582.6490.8927.869Opinion: Effectiveness of seasonal vaccine Very effectiveReference Somewhat effective0.7950.6840.9230.6340.5360.7501.2330.8821.724 Not very effective0.8480.6481.1110.3820.2660.5481.4940.9272.408 Not at all effective0.7110.4961.0190.4150.2680.6431.1810.6432.169 Don\'t know/Refused/Missing0.6080.4070.9080.2750.1830.4131.4850.7452.960Opinion: Risk of getting sick with seasonal flu without vaccine Very highReference Somewhat high1.0500.8501.2960.8620.6581.1281.6221.0232.572 Somewhat low0.6640.5280.8350.4480.3320.6051.8471.1422.988 Very low0.6180.4720.8100.2960.2130.4112.2321.2673.930 Don\'t know/Refused/Missing0.9120.5731.4530.6530.3941.0822.8501.2916.292Opinion: Worry about getting sick from the seasonal vaccine Very worriedReference Somewhat worried1.2230.8891.6811.1990.8161.7620.7570.4131.388 Not very worried1.1780.8491.6361.0140.6911.4881.1240.6391.979 Not at all worried1.1510.8341.5891.0920.7541.5820.8980.5121.573 Don\'t know/Refused/Missing1.3710.6512.8891.3320.4663.8090.6340.1592.524[^4][^5][^6][^7]

Appendix C. Predicted probabilities for healthcare provider recommendations and flu vaccines[a](#tf0035){ref-type="table-fn"} {#s0080}
=============================================================================================================================

OutcomeAny seasonal and H1N1 flu vaccine recommendationAny seasonal and H1N1 flu vaccineModel 1Model 295% Confidence interval95% Confidence intervalVariabledy/dxLower limitUpper limitdy/dxLower limitUpper limitProvider recommendation for seasonal and H1N1 flu vaccines Yes0.331350.299450.36324 NoReference*Demographic*Age group 18--34Reference 35--440.00034− 0.045340.04601− 0.01681− 0.070720.03710 45--54− 0.01174− 0.054210.030730.086100.036790.13541 55--640.094740.051330.138150.183420.130190.23666 65 +0.132820.085660.179990.312430.252950.37192Race/ethnicity Hispanic0.03664− 0.017980.09127− 0.05534− 0.122320.01164 Non-Hispanic, Black Only0.060100.014930.10527− 0.04546− 0.100570.00965 Non-Hispanic, White onlyReference Non-Hispanic, other or multiple races0.00957− 0.044710.063850.03571− 0.030040.10147Gender MaleReference Female0.031560.006420.05670− 0.00810− 0.039140.02294Married Yes0.02085− 0.014610.056310.01462− 0.026710.05594 NoReference Missing0.06338− 0.114120.24089− 0.00898− 0.225140.20718Number of children 0Reference 10.03867− 0.010340.087690.05012− 0.006090.10633 20.02387− 0.042010.089760.109150.035230.18307 30.09002− 0.003920.183960.133970.023370.24456 Missing0.16854− 0.015630.352700.177720.014930.34050Number of people in household 1Reference 20.01242− 0.026150.050980.01481− 0.034020.06364 30.01567− 0.034870.06621− 0.02041− 0.083180.04235 40.01329− 0.050290.07686− 0.07087− 0.146650.00490 5− 0.00116− 0.090870.08855− 0.09581− 0.200180.00857 60.01344− 0.119520.14639− 0.15431− 0.310450.00183 7− 0.04890− 0.246500.14869− 0.26502− 0.539230.009203-category Metropolitan Statistical Area (MSA) status MSA, principal city0.02221--0.013300.057720.00385--0.040840.04855 MSA, not principal city0.01405--0.016730.044840.00365--0.035570.04287 Non-MSAReferenceCensus region of residence[b](#tf0040){ref-type="table-fn"} Region 1Reference Region 2--0.06862--0.10446--0.032780.01968--0.022490.06185 Region 3--0.09775--0.13181--0.06369--0.00187--0.043110.03938 Region 4--0.09922--0.13991--0.058520.01730--0.032120.06672Interview date 10-JanReference 10-Feb0.02049− 0.037000.077990.04111− 0.030250.11246 10-Mar− 0.00602− 0.063060.051030.04239− 0.028360.11314 10-Apr− 0.01034− 0.066950.046280.079080.009120.14905 10-May0.01946− 0.036440.075360.068650.000450.13685 10-Jun0.00620− 0.052100.064510.06182− 0.008600.13223  *Socioeconomic*Self-report education level \< 12 yearsReference 12 years0.03987− 0.013420.093150.00759− 0.059840.07503 Some college0.02114− 0.033470.075740.03750− 0.028620.10361 College graduate0.01418− 0.039540.067890.078060.011410.14470 Missing− 0.02451− 0.179280.13027− 0.11259− 0.287920.06274Income poverty status Above poverty threshold, \>=\$75,000 incomeReference Above poverty threshold, \<\$75,000 income0.01144− 0.019700.04257− 0.03005− 0.068400.00830 Below poverty threshold0.01511− 0.041500.07172− 0.06393− 0.131100.00324 Poverty status unknown0.01155− 0.034130.057240.00246− 0.053520.05844Work status EmployedReference Unemployed0.00497− 0.056370.06632− 0.02508− 0.100630.05047 Not in labor force0.01539− 0.016160.046930.053280.013890.09267 Don\'t know/Refused/Missing− 0.01967− 0.161070.121730.10507− 0.052230.26238Works in health care field NoReference Yes0.02311− 0.017070.063280.172200.120130.22428 Missing0.04251− 0.114880.199900.09312− 0.094130.28037Home rented or owned Home is ownedReference Home is rented or other arrangement− 0.01477− 0.050010.02047− 0.03115− 0.073740.01145 Don\'t know/Refused/Missing− 0.00988− 0.087610.06786− 0.05016− 0.135140.03481  *Health*Chronic medical condition[c](#tf0045){ref-type="table-fn"} NoReference Yes0.109940.083340.136550.048640.014860.08242 Missing0.02572− 0.075220.126670.04613− 0.070020.16228  *Health status*Sick with fever and cough or sore throat in past month NoReference Yes0.02608− 0.030030.08220− 0.01470− 0.099470.07008 Missing− 0.03417− 0.220870.15253− 0.05916− 0.257690.13938Other people in house with fever and cough or sore throat NoReference Yes− 0.00830− 0.047360.03076− 0.04568− 0.09132− 0.00004 Missing− 0.06024− 0.212260.091780.02922− 0.129600.18803  *Access*Has health insurance coverage Yes0.089040.036810.141280.187230.123960.25051 NoReference Don\'t know/Refused/Missing0.03434− 0.156140.224820.200690.002510.39888Number of times seen doctor since August 2009 \> = 4Reference 3− 0.02145− 0.060460.017550.02907− 0.018950.07708 2− 0.04519− 0.07868− 0.011690.02852− 0.014870.07190 1− 0.08141− 0.11552− 0.047290.043670.001970.08537 Missing− 0.07048− 0.152270.011310.07388− 0.032790.18055  *Opinions about flu vaccine*Opinion: Effectiveness of H1N1 vaccine Very effectiveReference Somewhat effective− 0.03212− 0.06306− 0.00118− 0.06678− 0.10655− 0.02700 Not very effective− 0.03226− 0.086270.02175− 0.10731− 0.17428− 0.04035 Not at all effective− 0.03225− 0.112140.04763− 0.12163− 0.22350− 0.01975 Don\'t know/Refused/Missing− 0.04416− 0.08659− 0.00174− 0.07755− 0.13356− 0.02154Opinion: Risk of getting sick with H1N1 flu without vaccine Very highReference Somewhat high− 0.06746− 0.13133− 0.003600.03292− 0.054430.12027 Somewhat low− 0.11416− 0.18007− 0.04825− 0.05388− 0.143380.03563 Very low− 0.16047− 0.22879− 0.09214− 0.10685− 0.19756− 0.01615 Don\'t know/Refused/Missing− 0.11684− 0.20809− 0.02560− 0.00640− 0.123540.11074Opinion: Worry about getting sick from the H1N1 vaccine Very worriedReference Somewhat worried0.03136− 0.027500.09021− 0.00013− 0.080140.07988 Not very worried− 0.00356− 0.061980.05487− 0.00674− 0.086590.07311 Not at all worried0.00534− 0.054380.06506− 0.04521− 0.126480.03607 Don\'t know/Refused/Missing0.05160− 0.121700.22490− 0.20509− 0.37048− 0.03970Opinion: Effectiveness of seasonal vaccine Very effectiveReference Somewhat effective− 0.06609− 0.09584− 0.03635− 0.20392− 0.23941− 0.16844 Not very effective− 0.08841− 0.13942− 0.03741− 0.39179− 0.45387− 0.32971 Not at all effective− 0.12190− 0.19122− 0.05257− 0.31560− 0.41074− 0.22046 Don\'t know/Refused/Missing− 0.17230− 0.24508− 0.09952− 0.19661− 0.28753− 0.10569Opinion: Risk of getting sick with seasonal flu without vaccine Very highReference Somewhat high0.01425− 0.031170.05967− 0.13962− 0.20615− 0.07309 Somewhat low− 0.10085− 0.14908− 0.05262− 0.36195− 0.42959− 0.29431 Very low− 0.14228− 0.19870− 0.08586− 0.50661− 0.58244− 0.43077 Don\'t know/Refused/Missing− 0.01531− 0.108870.07824− 0.23195− 0.36424− 0.09965Opinion: Worry about getting sick from the seasonal vaccine Very worriedReference Somewhat worried0.03264− 0.031590.096870.099090.015780.18239 Not very worried0.02599− 0.038040.090020.145870.063510.22822 Not at all worried0.02342− 0.039210.086050.265700.184680.34671 Don\'t know/Refused/Missing0.04705− 0.129750.223850.202880.014090.39167[^8][^9][^10]

###### 

Descriptive statistics of healthcare provider recommendations from the National 2009 H1N1 Flu Survey.

                                                                              Healthcare provider recommendation[a](#tf0050){ref-type="table-fn"}                                                  
  ------------------------------------------------------------- ------ ------ --------------------------------------------------------------------- --------------------------------------- ------ ------
  *Demographic*                                                                                                                                                                                    
  Age group                                                                                                                                                                                        
   18--34                                                       26.2   25.1   27.4                                                                  36.2                                    33.6   38.8
   35--44                                                       16.5   15.5   17.5                                                                  37.3                                    34.2   40.4
   45--54                                                       20.1   19.2   21.1                                                                  35.2                                    32.6   37.8
   55--64                                                       16.6   15.8   17.4                                                                  47.1                                    44.7   49.6
   65 +                                                         20.7   19.9   21.5                                                                  51.8                                    49.8   53.9
  Race/ethnicity                                                                                                                                                                                   
   Hispanic                                                     11.6   10.6   12.7                                                                  41.5                                    36.5   46.6
   Non-Hispanic, Black only                                     12.6   11.7   13.5                                                                  43.0[b](#tf0055){ref-type="table-fn"}   39.2   46.8
   Non-Hispanic, White only                                     69.9   68.6   71.1                                                                  41.0                                    39.8   42.2
   Non-Hispanic, other or multiple races                        5.9    5.4    6.6                                                                   38.9                                    34.1   44.0
  Gender                                                                                                                                                                                           
   Male                                                         45.1   43.9   46.3                                                                  37.8                                    36.0   39.7
   Female                                                       54.9   53.7   56.1                                                                  44.0                                    42.5   45.5
  Married                                                                                                                                                                                          
   Yes                                                          52.7   51.5   53.9                                                                  42.9                                    41.3   44.5
   No                                                           41.5   40.3   42.7                                                                  39.8                                    38.0   41.6
   Missing                                                      5.8    5.2    6.5                                                                   35.5                                    30.3   41.1
  Number of children                                                                                                                                                                               
   0                                                            64.4   63.2   65.6                                                                  41.8                                    40.5   43.2
   1                                                            14.6   13.7   15.5                                                                  40.5                                    37.2   44.0
   2                                                            12.3   11.5   13.2                                                                  37.5                                    34.0   41.2
   3                                                            7.8    7.1    8.6                                                                   43.1                                    38.0   48.3
   Missing                                                      1.0    0.7    1.3                                                                   40.1[c](#tf0060){ref-type="table-fn"}   25.9   54.3
  Number of people in household                                                                                                                                                                    
   1                                                            16.8   16.0   17.6                                                                  41.1                                    38.9   43.4
   2                                                            34.6   33.5   35.7                                                                  43.0                                    41.3   44.8
   3                                                            17.7   16.8   18.7                                                                  40.3                                    37.6   43.2
   4                                                            18.0   17.0   19.1                                                                  38.7                                    35.6   41.9
   5                                                            9.3    8.5    10.2                                                                  40.4                                    35.7   45.2
   6                                                            2.3    1.9    2.9                                                                   43.2[b](#tf0055){ref-type="table-fn"}   32.8   53.7
   7                                                            1.2    0.9    1.7                                                                   42.8[d](#tf0065){ref-type="table-fn"}   25.9   59.7
  3-category MSA status                                                                                                                                                                            
   MSA, principal city                                          31.9   30.8   33.2                                                                  41.0                                    38.7   43.3
   MSA, not principal city                                      51.4   50.2   52.6                                                                  41.3                                    39.7   42.9
   Non-MSA                                                      16.6   15.9   17.4                                                                  41.3                                    39.0   43.6
  Census region of residence[e](#tf0070){ref-type="table-fn"}                                                                                                                                      
   Region 1                                                     19.0   18.4   19.6                                                                  47.2                                    44.5   49.9
   Region 2                                                     21.9   21.3   22.5                                                                  41.3                                    39.1   43.4
   Region 3                                                     37.2   36.5   38.0                                                                  39.4                                    37.6   41.2
   Region 4                                                     21.9   21.2   22.6                                                                  39.0                                    36.1   42.0
  Interview date                                                                                                                                                                                   
   Jan-10                                                       4.6    4.2    5.0                                                                   40.3                                    35.8   45.1
   Feb-10                                                       17.8   16.9   18.7                                                                  41.9                                    39.2   44.8
   Mar-10                                                       18.6   17.7   19.6                                                                  40.4                                    37.7   43.1
   Apr-10                                                       19.4   18.4   20.4                                                                  40.0                                    37.4   42.7
   May-10                                                       19.6   18.7   20.5                                                                  42.5                                    40.1   45.0
   Jun-10                                                       20.1   19.1   21.1                                                                  41.4                                    38.6   44.2
                                                                                                                                                                                                   
  *Socioeconomic*                                                                                                                                                                                  
  Self-report education level                                                                                                                                                                      
   \< 12 years                                                  9.9    9.1    10.8                                                                  42.6                                    38.2   47.0
   12 years                                                     21.1   20.1   22.0                                                                  44.3                                    41.8   46.8
   Some college                                                 27.3   26.2   28.4                                                                  40.5                                    38.3   42.9
   College graduate                                             35.9   34.9   37.1                                                                  40.5                                    38.8   42.3
   Missing                                                      5.8    5.2    6.4                                                                   34.9                                    29.7   40.5
  Income poverty status                                                                                                                                                                            
   Above poverty threshold, \>=\$75,000 income                  26.5   25.4   27.5                                                                  39.6                                    37.5   41.7
   Above poverty threshold, \<\$75,000 income                   44.9   43.7   46.1                                                                  42.2                                    40.4   43.9
   Below poverty threshold                                      11.8   10.9   12.7                                                                  44.1                                    40.1   48.2
   Poverty status unknown                                       16.9   16.0   17.8                                                                  39.2                                    36.4   42.0
  Work status                                                                                                                                                                                      
   Employed                                                     50.4   49.2   51.6                                                                  37.8                                    36.1   39.4
   Unemployed                                                   6.5    5.9    7.2                                                                   37.6                                    32.4   43.1
   Not in labor force                                           36.9   35.8   38.1                                                                  47.6                                    45.7   49.4
   Don\'t know/Refused/Missing                                  6.2    6.2    5.5                                                                   34.9                                    30.0   40.3
  Works in health care field                                                                                                                                                                       
   No                                                           86.2   85.3   87.0                                                                  40.9                                    39.7   42.2
   Yes                                                          11.2   10.4   12.0                                                                  44.9                                    41.2   48.7
   Missing                                                      2.6    2.3    3.1                                                                   34.7                                    28.2   41.8
  Home rented or owned                                                                                                                                                                             
   Home is owned                                                65.2   64.0   66.4                                                                  42.4                                    41.0   43.7
   Home is rented or other arrangement                          26.6   25.4   27.8                                                                  39.9                                    37.3   42.6
   Don\'t know/Refused/Mising                                   8.2    7.5    9.0                                                                   36.4                                    32.2   40.7
                                                                                                                                                                                                   
  *HEALTH*                                                                                                                                                                                         
  Chronic medical condition[f](#tf0075){ref-type="table-fn"}                                                                                                                                       
   No                                                           66.6   65.5   67.7                                                                  36.1                                    34.6   37.5
   Yes                                                          30.3   29.3   31.4                                                                  53.2                                    51.1   55.2
   Missing                                                      3.0    2.7    3.5                                                                   34.9                                    29.2   41.1
                                                                                                                                                                                                   
  *Health status*                                                                                                                                                                                  
  Sick with fever and cough or sore throat in past month                                                                                                                                           
   No                                                           92.6   91.9   93.2                                                                  40.9                                    39.7   42.1
   Yes                                                          5.5    5.0    6.1                                                                   49.1                                    44.0   54.3
   Missing                                                      1.9    1.6    2.3                                                                   32.9                                    25.5   41.2
  Other people in house with fever and cough or sore throat                                                                                                                                        
   No                                                           81.6   80.5   82.6                                                                  41.1                                    39.8   42.3
   Yes                                                          16.7   15.7   17.7                                                                  42.6                                    39.3   46.1
   Missing                                                      1.8    1.5    2.1                                                                   33.5                                    25.6   42.5
                                                                                                                                                                                                   
  *Access*                                                                                                                                                                                         
  Has health insurance coverage                                                                                                                                                                    
   Yes                                                          83.2   82.1   84.2                                                                  43.1                                    41.8   44.3
   No                                                           11.0   10.1   12.0                                                                  30.7                                    26.6   35.0
   Don\'t know/Refused/Missing                                  5.8    5.2    6.5                                                                   34.8                                    29.6   40.4
  Number of times seen doctor since August 2009                                                                                                                                                    
   \>= 4                                                        28.8   27.7   29.9                                                                  48.8                                    46.6   51.0
   3                                                            14.7   13.8   15.6                                                                  44.4                                    41.1   47.7
   2                                                            27.1   26.0   28.2                                                                  39.6                                    37.4   41.9
   1                                                            27.8   26.7   28.8                                                                  33.2                                    31.2   35.3
   Missing                                                      1.7    1.5    2.0                                                                   40.8                                    33.7   48.3

Healthcare provider recommendation was defined by grouping together respondents indicating they received a recommendation for H1N1 flu vaccination only, seasonal flu vaccination only, or both vaccinations as a dichotomous variable.

1 stratum omitted because it contains no subpopulation members.

4 strata omitted because it contains no subpopulation members.

10 strata omitted because it contains no subpopulation members.

Region 1: CT, ME, MA, NH, VT, RI, NJ, NY, and PA; Region 2: IL, IN, MI, OH, WI, IA, KS, MN, MO, NE, ND, and SD; Region 3: DE, DC, FL, GA MD, NC, SC, VA, WV, AL, KY, MS, TN, AR, LA, OK, and TX; Region 4: AZ, CO, ID, MT, NV, NM, UT, WY, AK, CA, HI, OR, and WA.

This indicates whether the person has any of the following chronic medical conditions: asthma or another lung condition, diabetes, a heart condition, a kidney condition, sickle cell anemia or another anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by a chronic illness or by medicines taken for a chronic illness.

###### 

Descriptive statistics of healthcare provider recommendations from the National 2009 H1N1 Flu Survey.

                                                                                  Healthcare provider recommendation[a](#tf0080){ref-type="table-fn"}                 
  ----------------------------------------------------------------- ------ ------ --------------------------------------------------------------------- ------ ------ ------
  *Opinions about flu vaccine*                                                                                                                                        
  Opinion: Effectiveness of H1N1 vaccine                                                                                                                              
   Very effective                                                   30.3   29.2   31.5                                                                  49.9   47.6   52.2
   Somewhat effective                                               44.2   43.0   45.4                                                                  39.5   37.8   41.2
   Not very effective                                               7.1    6.5    7.8                                                                   32.1   28.3   36.2
   Not at all effective                                             3.5    3.1    3.9                                                                   28.8   23.5   34.7
   Don\'t know/Refused/Missing                                      14.9   14.1   15.7                                                                  35.8   33.1   38.7
  Opinion: Risk of getting sick with H1N1 flu without vaccine                                                                                                         
   Very high                                                        6.9    6.3    7.7                                                                   60.9   55.6   66.0
   Somewhat high                                                    19.5   18.5   20.5                                                                  53.1   50.3   55.9
   Somewhat low                                                     35.9   34.8   37.0                                                                  39.8   37.9   41.8
   Very low                                                         32.9   31.9   34.1                                                                  31.8   29.9   33.6
   Don\'t know/Refused/Missing                                      4.7    4.2    5.2                                                                   39.2   34.1   44.6
  Opinion: Worry about getting sick from the H1N1 vaccine                                                                                                             
   Very worried                                                     9.7    8.9    10.5                                                                  46.1   41.7   50.6
   Somewhat worried                                                 22.7   21.7   23.8                                                                  46.6   44.0   49.2
   Not very worried                                                 33.6   32.5   34.8                                                                  39.5   37.6   41.5
   Not at all worried                                               32.6   31.5   33.7                                                                  37.9   36.0   39.7
   Don\'t know/Refused/Missing                                      1.3    1.1    1.7                                                                   39.2   34.1   44.6
  Opinion: Effectiveness of seasonal vaccine                                                                                                                          
   Very effective                                                   37.4   36.3   38.6                                                                  51.9   50.0   53.9
   Somewhat effective                                               43.8   42.6   45.0                                                                  37.4   35.7   39.2
   Not very effective                                               8.7    8.1    9.4                                                                   30.7   27.0   34.5
   Not at all effective                                             4.7    4.2    5.3                                                                   26.9   22.5   31.9
   Don\'t know/Refused/Missing                                      5.3    4.9    5.9                                                                   27.0   22.9   31.5
  Opinion: Risk of getting sick with seasonal flu without vaccine                                                                                                     
   Very high                                                        12.2   11.3   13.1                                                                  56.1   52.1   60.0
   Somewhat high                                                    28.1   27.1   29.2                                                                  53.1   50.8   55.4
   Somewhat low                                                     33.4   32.3   34.5                                                                  35.0   33.2   36.9
   Very low                                                         22.6   21.6   23.7                                                                  27.7   25.5   30.0
   Don\'t know/Refused/Missing                                      3.7    3.3    4.1                                                                   39.9   34.4   45.7
  Opinion: Worry about getting sick from the seasonal vaccine                                                                                                         
   Very worried                                                     7.7    7.0    8.5                                                                   44.3   39.4   49.3
   Somewhat worried                                                 19.9   19.0   20.9                                                                  45.9   43.2   48.6
   Not very worried                                                 29.7   28.6   30.8                                                                  40.1   37.9   42.4
   Not at all worried                                               40.9   39.8   42.2                                                                  39.5   37.8   41.1
   Don\'t know/Refused/Missing                                      1.7    1.5    2.1                                                                   33.7   26.0   42.4

Healthcare provider recommendation was defined by grouping together respondents indicating they received a recommendation for H1N1 flu vaccination only, seasonal flu vaccination only, or both vaccinations as a dichotomous variable.

###### 

Multivariate logistic regression for healthcare provider recommendations[a](#tf0085){ref-type="table-fn"} from the National 2009 H1N1 Flu Survey.

                                                                95% Confidence interval           
  ------------------------------------------------------------- ------------------------- ------- -------
  *Demographic*                                                                                   
  Age group                                                                                       
   18--34                                                       Reference                         
   35--44                                                       1.001                     0.828   1.211
   45--54                                                       0.952                     0.798   1.136
   55--64                                                       1.483                     1.237   1.778
   65 +                                                         1.738                     1.427   2.116
  Race/ethnicity                                                                                  
   Hispanic                                                     1.165                     0.928   1.462
   Non-Hispanic, Black only                                     1.284                     1.064   1.549
   Non-Hispanic, White only                                     Reference                         
   Non-Hispanic, other or multiple races                        1.041                     0.830   1.304
  Gender                                                                                          
   Male                                                         Reference                         
   Female                                                       1.140                     1.027   1.266
  Married                                                                                         
   Yes                                                          1.091                     0.941   1.264
   No                                                           Reference                         
   Missing                                                      1.302                     0.622   2.724
  Number of children                                                                              
   0                                                            Reference                         
   1                                                            1.175                     0.958   1.440
   2                                                            1.104                     0.840   1.453
   3                                                            1.454                     0.983   2.151
   Missing                                                      2.016                     0.937   4.338
  Number of people in household                                                                   
   1                                                            1.053                     0.897   1.236
   2                                                            1.067                     0.865   1.317
   3                                                            1.057                     0.811   1.377
   4                                                            0.995                     0.685   1.445
   5                                                            1.057                     0.608   1.839
   6                                                            0.816                     0.358   1.857
   7                                                            Reference                         
  3-category MSA status                                                                           
   MSA, principal city                                          1.097                     0.946   1.271
   MSA, not principal city                                      1.060                     0.933   1.205
   Non-MSA                                                      Reference                         
  Census region of residence[b](#tf0090){ref-type="table-fn"}                                     
   Region 1                                                                                       
   Region 2                                                     0.752                     0.648   0.872
   Region 3                                                     0.666                     0.578   0.767
   Region 4                                                     0.662                     0.559   0.784
  Interview date                                                                                  
   Jan-10                                                       Reference                         
   Feb-10                                                       1.089                     0.857   1.383
   Mar-10                                                       0.975                     0.769   1.237
   Apr-10                                                       0.958                     0.757   1.212
   May-10                                                       1.084                     0.859   1.368
   Jun-10                                                       1.026                     0.805   1.308
                                                                                                  
  *Socioeconomic*                                                                                 
  Self-report education level                                                                     
   \< 12 years                                                  Reference                         
   12 years                                                     1.180                     0.946   1.473
   Some college                                                 1.092                     0.870   1.370
   College graduate                                             1.061                     0.848   1.326
   Missing                                                      0.903                     0.474   1.719
  Income poverty status                                                                           
   Above poverty threshold, \>=\$75,000 income                  Reference                         
   Above poverty threshold, \<\$75,000 income                   1.049                     0.921   1.194
   Below poverty threshold                                      1.065                     0.841   1.348
   Poverty status unknown                                       1.049                     0.868   1.269
  Work status                                                                                     
   Employed                                                     Reference                         
   Unemployed                                                   1.021                     0.791   1.318
   Not in labor force                                           1.066                     0.935   1.216
   Don\'t know/Refused/Missing                                  0.921                     0.512   1.659
  Works in health care field                                                                      
   No                                                           Reference                         
   Yes                                                          1.101                     0.931   1.301
   Missing                                                      1.193                     0.620   2.298
  Home rented or owned                                                                            
   Home is owned                                                Reference                         
   Home is rented or other arrangement                          0.940                     0.812   1.089
   Don\'t know/Refused/Missing                                  0.960                     0.695   1.326
                                                                                                  
  *Health*                                                                                        
  Chronic medical condition[c](#tf0095){ref-type="table-fn"}                                      
   No                                                           Reference                         
   Yes                                                          1.580                     1.414   1.765
   Missing                                                      1.113                     0.731   1.694
                                                                                                  
  *Health status*                                                                                 
  Sick with fever and cough or sore throat in past month                                          
   No                                                           Reference                         
   Yes                                                          1.115                     0.882   1.408
   Missing                                                      0.867                     0.399   1.886
  Other people in house with fever and cough or sore throat                                       
   No                                                           Reference                         
   Yes                                                          0.966                     0.821   1.137
   Missing                                                      0.778                     0.413   1.465
                                                                                                  
  *Access*                                                                                        
  Has health insurance coverage                                                                   
   Yes                                                          1.448                     1.165   1.801
   No                                                           Reference                         
   Don\'t know/Refused/Missing                                  1.154                     0.522   2.548
  Number of times seen doctor since August 2009                                                   
   \>= 4                                                        Reference                         
   3                                                            0.915                     0.778   1.076
   2                                                            0.829                     0.721   0.952
   1                                                            0.713                     0.618   0.821
   Missing                                                      0.746                     0.531   1.048

The regression model controls for variables reported in [Table 1B](#t0010){ref-type="table"}. The relationships between the [Table 1B](#t0010){ref-type="table"} variables and recommendations can be found in the Appendix tables. The outcome for this model was defined by grouping together respondents indicating they received a recommendation for H1N1 flu vaccination only, seasonal flu vaccination only, or both vaccinations as a dichotomous variable.

Region 1: CT, ME, MA, NH, VT, RI, NJ, NY, and PA; Region 2: IL, IN, MI, OH, WI, IA, KS, MN, MO, NE, ND, and SD; Region 3: DE, DC, FL, GA MD, NC, SC, VA, WV, AL, KY, MS, TN, AR, LA, OK, and TX; Region 4: AZ, CO, ID, MT, NV, NM, UT, WY, AK, CA, HI, OR, and WA.

This indicates whether the person has any of the following chronic medical conditions: asthma or another lung condition, diabetes, a heart condition, a kidney condition, sickle cell anemia or another anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by a chronic illness or by medicines taken for a chronic illness.

[^1]: The outcome from Model 1 was defined by grouping together respondents indicating that they received a recommendation for a seasonal flu vaccination only or both seasonal and H1N1 vaccinations as dichotomous variable. Grouping together respondents indicating they received a recommendation for the H1N1 flu vaccination only or both seasonal and H1N1 vaccinations defined the dichotomous outcome from Model 2.

[^2]: Region 1: CT, ME, MA, NH, VT, RI, NJ, NY, and PA; Region 2: IL, IN, MI, OH, WI, IA, KS, MN, MO, NE, ND, and SD; Region 3: DE, DC, FL, GA MD, NC, SC, VA, WV, AL, KY, MS, TN, AR, LA, OK, and TX; Region 4: AZ, CO, ID, MT, NV, NM, UT, WY, AK, CA, HI, OR, and WA.

[^3]: This indicates whether the person has any of the following chronic medical conditions: asthma or another lung condition, diabetes, a heart condition, a kidney condition, sickle cell anemia or another anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by chronic illness or by medicines taken for a chronic illness.

[^4]: Abbreviations: RRR, relative risk ratio.

[^5]: Model 1A, 1B, and 1C outcomes were binary variables equal to one when the respondent indicated that they received recommendations for both seasonal and H1N1 flu vaccinations, seasonal flu only vaccination, and H1N1 flu only vaccination, respectively. The comparator group for these models was whether the respondent replied with neither, don\'t know, and refused for whether they receive any seasonal and H1N1 flu vaccination recommendations. We conduct a multinomial probit model specification and, when compared to the multinomial logit model, there were no significant differences. Therefore, we maintain the presentation of findings using the logit model as described in the manuscript.

[^6]: Region 1: CT, ME, MA, NH, VT, RI, NJ, NY, and PA; Region 2: IL, IN, MI, OH, WI, IA, KS, MN, MO, NE, ND, and SD; Region 3: DE, DC, FL, GA MD, NC, SC, VA, WV, AL, KY, MS, TN, AR, LA, OK, and TX; Region 4: AZ, CO, ID, MT, NV, NM, UT, WY, AK, CA, HI, OR, and WA.

[^7]: This indicates whether the person has any of the following chronic medical conditions: asthma or another lung condition, diabetes, a heart condition, a kidney condition, sickle cell anemia or another anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by a chronic illness or by medicines taken for a chronic illness.

[^8]: The outcome for Model 1 was defined as a binary variable equal to one when the respondent indicated they received recommendations for H1N1 flu vaccination only, seasonal flu vaccination only, or both vaccinations. Model 2 outcome was defined as a binary variable equal to one when the respondent indicated they received the H1N1 flu vaccination only, seasonal flu vaccination only, or both vaccinations.

[^9]: Region 1: CT, ME, MA, NH, VT, RI, NJ, NY, and PA; Region 2: IL, IN, MI, OH, WI, IA, KS, MN, MO, NE, ND, and SD; Region 3: DE, DC, FL, GA MD, NC, SC, VA, WV, AL, KY, MS, TN, AR, LA, OK, and TX; Region 4: AZ, CO, ID, MT, NV, NM, UT, WY, AK, CA, HI, OR, and WA.

[^10]: This indicates whether the person has any of the following chronic medical conditions: asthma or another lung condition, diabetes, a heart condition, a kidney condition, sickle cell anemia or another anemia, a neurological or neuromuscular condition, a liver condition, or a weakened immune system caused by a chronic illness or by medicines taken for a chronic illness.
